A Watershed Report
created by the Bureau of

Water Quality in support
of the CleanWater Act.

Photo: The Department owns a 3600NB  LJ- NOSt 2F fI yR 2y aAySNI ¢
t NRBLISNIi & € © ¢ KAAa LINE LIS NXainpadibie 2vithaildlike 2nanagéreyitiamt Streani

health.

- ). %21, 0/ ). 47"
71- 0, ! .

Mineral Point and Sudan Branches (SP09)

HUCs: 070900030101, 070900030102, 070900030103
Monitored in 2015

-y
L. .

WISCONSIN
DEPT. OF MATURAL RESOURCES

EGAD # 320Q017-04
Water Quality Bureau,
Wisconsin DNR

Mineral Point Branch, South Oak Park Road.
Photo by James Amrhein, Wisconsin DNR.



[MINERAL POINT BRANDHWA WQM PLAIS017 [aS[e[VE] g iwe{okivg

Table of Contents

[ [0 U ST PP PP P R OPPPPPPPOPPPPRPN 3
JLIEE L= PP PSPPI 3
F Y o] o (=3 F= 11T 1 PP PPPEPRPRR 5
Watershed Discussion & Management RECOMMEBIDAG..............ocoiiuriiiiiiieiiee e e et 6
WALEISNEA GOALS......cciiiiieiiii ettt e s e e st e s ss e e st e n e e e snr e e e n e e 6
WALEISNEA OVEIVIEW. ... eeiiiiiie ittt sttt e st e s n e s smn e e e snre e e snne e e snnneesneeesnnrenennneeesd 6
POPUIALION, LANG USE ...ttt et e e ekt e e e e s aab et e e e ek bt e e e e bbe e e e e e annnbeeeeeannned 6
[=loTo] (oo o= LI IE=T g o FYor= T o= SR 7
L 1L [ 10 o SRR 7
11010 | STV 010 = LY OO PP TP PPPON 7
Management RECOMMENUALIONS. ........uuuiuiiiiiis e et e e e e e e e e e e e e e e e e e e e a e s e s e aeeaaaaeaeeereaseesenrernrnnnnnnnnnans 8.
ECOlOgIiCal, AQUALIC RESOUICES ... .uiiiiei e i e e e et e e e e ee ettt s s e e e e e e e e aeeeteteeeeeaeaeaesessas s aeseseeeeaeaaaaaaeannnes 9
L0 L0 LR AT =L £ PSP UPPPPPPT 9
Tl T g=To VAT L= £ T TP PP P TPTPPTN 9
Y ol aT1 o]l To TN ud o] [=Tod f DT E=T o] U 1S [ o 10
PUIPOSE OF PIOJECL ... ieeeeii ettt e e et e e s e ab bt e e s e ab bt e e e et et e e s s ennb e e e e e aneees 10
Site Selection and STUAY DESIGN. ........uuiiiiiiiiiie et er e et e et e e e et e e e e nnbre e e e e nnnes 10
SHUAY RESUILS. .. ie i e e re e e e e e e e e e e e e e et e e te e et et e e e aa s e aeaa e saaeseseaeeaeaaaeaeeeeeessssnsnrnrnnen 11
[ Tot Ut (o OO REPPP 17
FISNC OMMIUNITY. ...ttt ettt e e e et e e e e e s bbbt e e e aaa b bt e e e e b b e e e e e s anbbeeeeeannees 17
[ ] =TT 4] o] =T 1= 17
Biotic Health and Water CONAItION. ...........eeiiiiiiiii et e e e e s snreeee e 18
=T e T [T o g =T oL Y ox T 1 SO P PP PPPTP 21
Management PrioritieS and GOALS..........cooiiiiiiiiiiii e 21
Monitoring and Assessment RECOMMENUALIONS.............oeuviiiiiiiiiiiie e e e e e 21
Management Recommendations for DINR..........cooiiiiiiiiiiiiiie et 22
Management Recommendians for EXternal Parties..........c.coooiiiiiiiiiiiiec e 22
P o] o 1=T o D A L= = =T L= 23
ApPPENdiX B: StreamM NAITALIMES..........cveieiiiiiiiii et e et e e e e e e e e e et e e e eet e s s e e e e e e eaaaaaaeeeeeeeeersssssrnrnrnrnans 24
AppendiX C: TemMPErature GrapiiIS ........ooo ittt e e et e e e e s sbb e e e e s sbbaeeaeaas 33
ApPeNndiX D: MONITOrEA STALIONS. ... ..eeiiiiiiee ittt ettt e e e e e et e e e e e e e e e e e e e s e e snnnbaereeeeaaaeaas 39
Appendix E: Watershed Report: Mineral Point and Sudan Branches...........cccocciiics 42



[MINERAL POINT BRANDHA WQM PLAIS017 WaSls[VE s MpI0k g

Figures

Figure 1: MinerbPoint Branch TWA WaterShed............ooiiiiiiiiiiiie e 6
Figue 2: Percentage of Land Uses, Mineral Point BranCh. TMVA..........occuiiii i 6
Figure 3: Ecological Landscapes in the Mineral Point and Sudan Branches.(SPQ9).........ccccocvveeeeiiniiinenens 7
Figure 4: Mineral Point and Sudan Branch Watershed.............ccccouiiiiiiiiii e 10
Tables

Table 1: Trout waters in the Mineral Point and Sudan Branches Watershed (SP09)...........c.cccvvviieeerninn. 9
Table 2: Impaired waters listed in Mineral Point and Sudan Branch Watershed.............cccccccoiiiiiiiiiniiinnnen. 9
Table 3: Total Phosphorus Concentration Mineral Point Branch..........cccccceeiiiiiie e 11
Table 4: Fish Species and Related Data..............cccuviiiiiiiiiiie e e e e s e e e e e e e e e e e s s s nnnranneees 13
Table 5: Qualitative Habitat SEWRESUILS..........ciiiiiiiii e e e e e s s s eeaeeeaaeeeeeeannes 14
Table 6: Comparison of Temperature Data, Modelled Community and Verified Community Temperaturé t&nges
Table 7: Macroinvertebrate score and condition in the Mineral Point Branch TWA...........cccocciiiiiiiieennen 15
Table 8: Macroinvertebrate Data for the Mineral Point and Sudan Branches Watershed........................... 16
Table 9: Ludden Lake Watghemistry (2013 and 2015 data).........ccueveeerieiiiiiiuiieiiiiieeieee e seseieveerneeeeeeeeeee s 19
Table 10: Comparison of Total Phosphorus Concentration in Mineral Point Branch at CTH.O.................. 20

Mineral Point Branch at Ludden Lake. Photo by James Amrhein, Wisconsin, DNR.


file://///FIWMAD0P0922/Water/WQWT_PROJECTS/WY_WQ_WQM_Planning/WatershedPlan_Datasets/FY16/SP09_MineralPointBranch_2017_Amhrein/WTPLAN_SP09.docx%23_Toc22648519
file://///FIWMAD0P0922/Water/WQWT_PROJECTS/WY_WQ_WQM_Planning/WatershedPlan_Datasets/FY16/SP09_MineralPointBranch_2017_Amhrein/WTPLAN_SP09.docx%23_Toc22648520
file://///FIWMAD0P0922/Water/WQWT_PROJECTS/WY_WQ_WQM_Planning/WatershedPlan_Datasets/FY16/SP09_MineralPointBranch_2017_Amhrein/WTPLAN_SP09.docx%23_Toc22648521
file://///FIWMAD0P0922/Water/WQWT_PROJECTS/WY_WQ_WQM_Planning/WatershedPlan_Datasets/FY16/SP09_MineralPointBranch_2017_Amhrein/WTPLAN_SP09.docx%23_Toc22648522
file://///FIWMAD0P0922/Water/WQWT_PROJECTS/WY_WQ_WQM_Planning/WatershedPlan_Datasets/FY16/SP09_MineralPointBranch_2017_Amhrein/WTPLAN_SP09.docx%23_Toc22648577
file://///FIWMAD0P0922/Water/WQWT_PROJECTS/WY_WQ_WQM_Planning/WatershedPlan_Datasets/FY16/SP09_MineralPointBranch_2017_Amhrein/WTPLAN_SP09.docx%23_Toc22648578

[MINERAL POINT BRANDNA WQM PLAIR017 RaSIs[VE] {0k

Wisconsin Water Quality Monitoring and Planning

Planning and Water Resources Monitoring Programs. The plan reflects Water Quality Bureau and Water
Resources Monitoring Strategy 2015-2020 goals and priorities and fulfills Areawide Water Quality
Management Planning milestones under the Clean Water Act, Section 208. Condition information and
resource management recommendations support and guide program priorities for the plan area.

This plan Is hereby approved by the Wisconsin DNR Water Quality Program and is a formal update to the

Water Quality Management Plan. This plan will be forwarded to USEPA for certification as a formal plan
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Abbreviations

BMP. Best Management PracticeA practicethat isdetermined effective and practicable (including technological,
economic, and institutional considerationg)preventing or reducing pollution generatéabm nonpoint sources
to a level compatible with water quality goals.

DNR Department of Natural Resates.Wisconsin Department of Natural Resources is an agency &ttte of
Wisconsin created tpreserve, protect, manage, and maintain natural resources.

FIBI Fish Index of biological integrityAn Index of Biological Integrity (IBI) is a scientiifi¢ used to identify and
classify water pollution problems. An IBI associates anthropogenic influences on a water body with biological
activity in the waterand is formulated using data developed from biosurveys. In WiscdaBils, are created for

each® LIS 2F y Il GdzNI t O2YYdzyAide Ay (GKS adliSQa aAdNBFY aegads

HUC Hydrologic Unit Code A code or sequence of humbers that identify one of a number of nested and
interlocked hydrologic catchments delineated by a consortium of agencies including USGS, UBHS;carsih
DNR.

MIBL Macroinvertebrae Index of biological integrity. In Wisconsin, théIBI, or macroinvertebrate Index of
0A2f23A0FE AYGSANRGEZT ¢ a RS G&loiaveikiRatecoddnOnityF(deOdiEBY. & (2 | &

Natural Canmunity. A system of categorizing waterbodies based on their inherent physical, hydrologic, and
biological assemblages.2 § K { G NBFY&a FyR [1S5& N8 OFGiS32NRT SR dzaAy3

Monitoring Seq No. Monitoring Sequence Numberefers to a unique identification code generated by the
{ dzNF I OS 2F SN LYGSAINIGSR az2yAid2NRy3 {aiSY o{2La{0uI 6K,
data.

SWIMS ID Surface Water Integrated Monitoring System (SWIMS) Identification Cdlge isnique monitoring
station identification number for the location where monitoring data was gathered.

TWA Targeted Watershed Assessmeri statewide study design a rotating watershed approach to gathering of
baselinemonitoring data with specialized targeted assessments for unique and site specific concerns, such as
effectiveness monitoring of management actions

WATERS IOthe WaterbodyAssessment, Tracking and Electronic Reporting System Identification Code (WATERS
L50 A& | dzyAljdzS ydzyYSNAOLFt &S1jdzSyO0S y dzyAsSessménaUnihilBy SR o6&
O0O2RS¢

WBIC Water Body Identification Code2 5 b wQa dzy AchtiorScodesRaSsignied t& water features in the
state. The lines and information allow the user to execute spatial and tabular queries about the data, make maps,
and perform flow analysis and network traces.
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Watershed Discussion & Management Recommeridas

Watershed Goals

The overall goal of this plan is to improve and protect water quality in the basin. This Targeted Watershed
Assessment monitoring project provided substantial data to analyze current conditions and to make
recommendations for future management actions lretarea. This plan is designed to present monitoring study
results, identify issues or concerns in the area found during the projecrigure 1 Mineral Point Branch TWA

and to make recommendations to improve or protect water quality ~ Watershed.

B

consistent with Clean Water Act guidelines and state wqteality J(,\
standards. ‘ )
Watershed Overview

The Mineral Point and Sudan Branches Watershed lies in southwestern
lowa County and dips into extreme northern Lafayette County (Figurp
1). The majorityf the 70,300 acre (110 Riwatershed is in agriculture,
(row crops or pastureland), with scattered woodlands and grassland
making up a majority of the balancEigure 3. As the name of the
watershed implies, Mineral Point Branch and Sudan Branchharéeato
main streams that drain this area. Mineral Point Branch has its
headwaters along the Military Ridge just west of Dodgeville and flowp . -
29 miles southward into Lafayette County where it joins the Pecaton ka
River a couple of miles northwest of Calami The Sudan Branch
likewise has its headwaters along the Military Ridge just east of Cob
near the village of LindernThe Sudan Brandtows 18 milesoutheast
and joins the Mineral Point Branch about 3 miles southwest of the village of Mineral(WIDN R, 2003).

Population, Land Use Figure 2:Percentage ot andUses, Mineral Point Branch TWA

The population of this watershed is not expected to growf
significantly (less than 2%) over the next 20 yelaasd

use in the watershed is primarily agriculturaith a

mixture offorest, suburbanand other usesnaking up

the balanceThere are two municipalities in the
watershed: Linden and Mineral Point. In addition to the
discharges from these two municipalities, Bloomfield
Healthcare and Rehabilitation Centamn assisted living
facility, also discharges to gace waterin the

watershed. There are also localized water quality issues
caused by historic mining activity. Runoff from waste
piles that remain from lead, copper and zinc mining have
caused aquatic toxicity issues on Brewery Creek near
Mineral Pointand on Pedler Creek near Linden.

m Agriculture
m Grass/Pasture
Forest

m Residential/Industrial
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Ecological Landscapes

Figure 3: Ecological Landscapes in the oA~

CKA& 61 GSNEKSRQAa SO2t 23A0F tThe I Y Fyineral point and Sudan Branches (spog) U S R

Southwest Savanna Ecological Landscape is located in the far
southwestern part of the state. It is characterized by deeply dissected ;_' !
topography, unglaciated for the last 2.4 million years, with broad open
hilltops and river valleys, and steep woodedp&s. The climate is
favorable for agriculture but the steep slopes limit it to the hilltops and
valley bottoms. Soils are underlain with calcareous bedrock. Soils on
hilltops are silty loams, sometimes of shallow depth over exposed
bedrock and stony reday subsoil. Some valley soils are alluvial sands,
loams, and peats. Some hilltops are almost treeless due to the thin so
while others have a deep silt loam cap.

Historic vegetation consisted of tall prairie grasses and forbs with oak
savannas and someooded slopes of oak. Almost threpiarters of the
current vegetation is agricultural crops with lesser amounts of
grasslands, barrens, and urban areas. The major forest types are oak §
hickory and mapldasswood. Higlguality prairie remnants occur on /
rocky hilltops and slopes that are not farmed. Some prairie pastures argd
oak savannas still exist. The grassland areas harbor many rare grassi;
birds, invertebrates, and other grassland species. Relict stands of pinej
occur on bedrock outcroppings along sosteeam systems.

Hydrology

Rivers and streams in this watershed cover over 170 miles and range from small intettniktetaries to larger

rivers. The upper 3 miles of Sudan Branch, upstream of CTH X is considered Class Il trout water, as is the entire
length of Rock Branch. Portions of Sudan Branch, Pedler Creek and Mineral Point Branch are considered managed
smallm2 dzi K 61 aa& ¢ GSNA® aAySNrt t2AyG . NIyOK A& 2y (KS
0KS adlFrisSQa LIK2ALIK2NHzZ ONARGSNARI FyYyR . NBgSNE / NBS] Aa
heavy metals which exceed the aecriteria.

Ludden Lake is e@&acre impoundment that was created in 1963 by constructing a dam on the Mineral Point
Branch by the Mineral Hills Development Company. This company eventually dissolved and ownership of the lake
and dam was taken up by theidden Lake District and Dam Commission which were formed in 1993. A new boat
ramp and parking area completed in 1997 has improved access to the lake. That same year, northern pike were
stocked into the lake. Smallmouth bass, largemouth bass, walleyé; tlappie, bluegill, and carp have been

found in the lake. Little is known about the water quality although algal blooms are significant in the warm

months, likely due to nutrient enrichment from the satmding agricultural landscap&mergent aquatic

vegetation from the upper end of the lake was eradicated, thus releasing a large sediment and nutrient load into
the lake Property owners around the lake have formed a lake district as a step towards addressing water quality
and lake issues.

Study Summary

The 2015 watershed survey was conducted by water resources biologists on 37 sites in the watershed. Sites were
selected to cover named streams and selected unnamed tributaries in the HUIh&Gtudy showed thatieams

of the Mineral Point and Swah Branches watershed are in good condition from a fisheries standpoint. The
mainstemportionsof Sudan Branch and especially Mineral Point Branch contain a varigtih species and can

provide reasonable angling opportuniffhere are impacts from ngoint source pollution as evident by
macroinvertebrate Index of Biological Integrity (MI&hd the habitat scores. These impacts are most notable in

the bank erosion which has exacerbated the widening of streams and led to a depressedoadéibth ratio
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score and rating. Managed grazing (appropriate numbers of livestock for the acreage), rotational grazing, and
stream crossings should be employed in the riparian corridors to help maintain sod cover and help mitigate bank
erosion and trampling. This wig help reduce the rate of stream widening. In areas that are row cropped,
buffers, cover crops, rtll farming and implementation of nutrient management plans would help reduce bank
erosion and runoff of sediment and nutrients to the systems.

Managemerm Recommendations

1 Total phosphorus exceeds the state criteria of 0.075 mg/L and thus Mineral Point Branch will remain on the
ailriSQa onooRUO fA&lG 2F AYLI ANBR 4 GSNERO® ¢tKS I T2NBYSy
would also help reduce phosphorus delivery e tstream. Fisheries management has several
recommendations for Mineral Point Branch: no stocking of fish, maintaining the current size regulations,
develop projects which would provide more habitat for smallmouth bass, especially the creation of ddsp poo
and runs to hold adults year round. Below Ludden Lake specifically, fisheries management recommends
looking at efforts to secure stream bank easements.

91 Fisheries management should determine the reason for lack of trout returns in the upper Sudah Brahin
Rock Branch and to determine if it is practical to continue stocking efforts on these two streams.

1 Fisheries management may consider the lower half of Laxey Creek as a managed smallmouth bass water
(nursery stream) as it may be hospitable for soproduction of bass.

1 DNR should seek opportunities to work collaboratively on projects which would benefit overall ecosystem
health. Such opportunities include working with the Southwest Grasslands and Stream Conservation Area and
Southwest Grassland&ird Conservation Area. The department should work with groups to identify areas
which would overlap as a priority for these programs, such as the upper Mineral Point watershed. These
projects would also benefit Ludden Lake.

T Ludden Lake should be addedit 1 KS &Gl 4SQa onoo6RO tfAad 2F AYLIANBR g1
chlorophylta sample data exceeded criteria and thresholds for shallow lowland lakes. The department should
seek the aforementioned opportunities to work with partners to decreasikand nutrient loss in the
watershed upstream of Ludden Lake in order to improve water clarity, enhance macrophyte growth, and
maintain the depth of the lake system which has been decreased over time due to sediment loads from
upstream.

1 The classificatio of Brewery Creek should be updated to reflect the biota using a contemporary classification

system.

The classification of Furnace Branch should be updated to reflect the current biota using a contemporary

classification system.

DNR should revise the skification of Laxey Creek to remove the variance section at the headwater.

There are a number of perched culverts on the tributaries that feed the upper Mineral Point Branch along

Survey Road. The department should look for opportunities to work \Wwighcbunty and townships to

properly replace these culverts.

=A =4

Sudan Branch off Stude RdPhoto by James AmrhejiWater Quality BiologistWisconsin DNR
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Local Name

Ecological, Aquatic Resources

Trout Waters

DNR uses three categories to classify the different types of trout streams throughout Wisconsin. These are evident
in Wisconsin Trout Stream Maps, which provides a comprehensive list of trout streams and a set of trout stream
maps covering the majority dle state. Efforts have been made to list all trout streams in the State of Wisconsin,
but it is recognized that this listing in not exhaustivignut waters in this watershed are listed in Table 1.

High quality trout water¢Class Rhat have sufficiehnatural reproduction to sustain populations of wild trout, at

or near carry capacity. Consequently, streams in this category require no stocking of hatchery trout. These streams
or stream sections are often small and may contain small or-glmwing traut, especially in the headwater€lass

Il streamgamay have some natural reproduction, but not enough to utilize available food and space. Therefore,
stocking is required to maintain a desirable sport fishery. These streams have good survival and caf iaawir

trout, often producing some fish larger than average stdass Il arenarginal trout habitat with no natural

reproduction occurring. They require annual stocking of trout to provide trout fishing. Generally, there is no
carryover of trout fromone year to the next.

Tablel: Trout waters in the Mineral Point and Sudan Branches Watershed (SP09).

Waterbody Name ‘ WBIC Start Mile End Mile Trout Class
Rock Branch 928200 0 2.96 CLASS I
Rock Branch 928200 2.95 4.23 CLASS I
Sudan Branch 929000 12.78 17.66 CLASS I

Impaired Waters

Every two years, Section 303(d) of the Clean Water Act requires states to publish a list of all waters that do not
meet water quality standards. The list, also known as the Impaired Waters List, is updatéddbwaters that

are newly added or removed based on new informatimnpaired waters in this watersheate impaired for

historical discharges, mine tailings, and runoff issues (Table 2).

Table2: Impaired waters listed in Mineral Point and Sudan BrarMratershed.

WBIC Start End Pollutant Sources

Impairment

Mile Mile

Brewery Creek | 928600 3.32 | Lead Chronic Aquatic| Industrial Point Source EAP
Toxicity Discharge, NoiPoint Project
Brewery Creek | 928600 3.32 | Zinc ChronicAquatic | Industrial Point Source EAP
Toxicity Discharge, NoiPoint Project
Mineral Point 927900 29 Total Impairment Non-Point Source 303d
Branch Phosphorus | Unknown Listed
Pecatonica 889100 102 Total Impairment Non-Point Source 303d
River Phosphorus | Unknown Listed
Trib To Brewery| 928700 2.25 | Zinc Acute Aquatic | Industrial Point Source 303d
Creek Toxicity Discharge, Toxicity Listed
Trib To Brewery| 928700 2.25 | Lead Acute Aquatic | Industrial PointSource 303d
Creek Cadmium, | Toxicity Discharge, Toxicity Listed
Mercury
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I\/Ionltormg PrOjeCt Discussion Figure 4: Mineral Point and Sudan Branch Watershed.

Purpose of Project ,
The purpose of this study was toomitor the contemporary - 5% e
status of asubwatershed (HUC 12) in the MmaéPoint Branch T s
watershed. DNRollectedfish, habitat,macroinvertebrateand
water chemistry data for streams in this watershed. The data
help determine whether these streams are achieving their
attainable use in order to update the watershed tableg, lis ‘
waters that are not meeting their attainable use, and assess th
overall health of the watersheds as required by Section 305(b)fof
the Clean Water Act. The data, used in conjunction with
observations about watershed healthre also usedo guide
planning for improvements where needed. Tlsisbwatershed
and the adjoining subwatersheds that make up the HUC 10 wee
identified as one of the top group watersheds for nutrient input
by the WI Nutrient Reduction Strategite follow are outcomes
of this study: g ;

Watershed was monitored with a baseline survey

Watershed was monitoring to understand its status and any presence of and sources of impairments.
Streams in the system were monitored to assess condition.

Waters are subject of watershed planning.

=A =4 =4 =4

Site Séction and Study Design

The 2015 watershed survey was conducted by water resources biologists on 37 sites in the watershed)(Figure
Sites were selected to cover named streams and selected unnamed tributaries in the HUC 10. The fisheries
assemblage was determined by electroshocking a section of stream with a minimum station length of 35 times the
mean stream width (Lyons, 1992).stheam tow barge with a generator and two probes was used at most sites. A
backpack shocker with a single probe was used at sites generally less than 2 meters wide.

All fish were collected, identified, and counted. All gamefish were measured for lekigtlach site, qualitative

notes on average stream width and depth, riparian buffers and land use, evidence of sedimentation, fish cover and
potential management options were also recorded. A qualitative habitat survey (Simonson, et. al., 1994) was also
performed at each site. Macroinvertebrate samples were obtained by kick sampling and collecting udiiagne D

net at these same sites in the watershed in fall, 2015 and sent to the University of Wis&beséms Point for

analysis.

Additionally, water amples were collected once per month throughout the growing season (May through
October) at two sites on Mineral Point Branghpstream and downstream of the confluence of Sudan Branch.
These samples were analyzed for total phosphorus. Diatom samplesalgereollected at these same sites to be
analyzed for calculation of a diatom nutrient index (DNI).

Bioassays were run on water samples collected from three sites on Brewery Creek to look at toxicity to aquatic

organisms from heavy metals caused bycldag of mine waste. Continuous water temperature loggers were also

placed at sites on Brewery Creek, Laxey Creek, Mineral Point Branch, Pedler Creek, Rock Branch, Sudan Branch and
several unnamed streams and programmed to take hourly water temperatétds® dz3 K 2 dzii (G KS¢ & & dzY Y S NE
August) period.

10
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Study Results
Because the natural communitiesodel (Lyons,

2008) predicted most of the waters in the
watershed to be cool transitional waters, the
coolwater index of biotic integrity (IBI) developed b
Lyons (2012) was applied to all strearvghere
appropriate and based on natural community
verification (Lyons, 2013), additional IBIs were
applied.

A total of 47 species were found in the watershed.
White sucker, creek chub, brook stickleback, and |
johnny darters were quite prevalent throughout the |
watershed, with central stoneroller, common
shiner, hornyhead chub, fantail darter, and
southern redbelly dace also being widely
distributed. Most species found were either
coolwater transitional or warmwater species (Lyons
2012). A total of 8 intolerant spees were found as ]
well as 3 stenothermaioldwater speciegTable 4) Ludden Lake, 201%hoto by amesAmrhein

Qualitative habitat surveys (Tat¢ & K2 6SR 2 @SNI £t KIF o6A G (RiparRnbafer a T A NE G 2
scores varied widely, with 40% of sites having no buffer, primarégytdyasturing in the corridor. Bank erosion

Ffa2 @FNASR gARSt&® GAGK Fo2dzi KIFIEF GKS airidsSa KIFE@Aay3a |
6322R¢ (2 GSEOSttSyiéod {GNBlFIYa sAlK anrayaftharamedd L22f |
streams in the watershed, Brewery Creek and Mineral Point Branch had the lowesttoddépth ratios with a

YI22NAGE 2F GKSANI aAGSa o0SAy3a aFlANE® WATTFES 2NJ oSYyR
were fine ®diment scores. Threlg dzZ NIISNE 2F (KS &dA0GS&a ad2NWSeSR KIFIR a322R
The average and median phosphorus concentration was approximately 0.11 mg/l at both sites and thus was not
significantly differen{Table 3) All concentrationseept for the October sample taken at CTH O were at or above

GKS adrisSQa ¢l GSNI ljdzt t AG& ONARGSNARIF 2F nontp Y3IkE 025bw.
the data collected at North Oak Park Road may have been influenced by céttity dammediately upstream of

the sample site on any particular sampling day.

Table3: Total Phosphorus Concentration Mineral Point Branch

Date Collected North Oak Park Rd* ‘ CTHO
05/19/2015 0.078 0.102
06/16/2015 0.119 0.18
07/16/2015 0.12 0.137
08/11/2015 0.159 0.119
09/24/2015 0.075 0.075
10/20/2015 0.128 0.055

Average 0.113 0.113
Median 0.120 0.110

* May have beeinfluenced by cattle activity upstream of sample site

Temperature datacollected hourly from May to October at 13 sites showed temperature varied by stream and
position in the vatershed (Tabl® and AppendixC). The unnamed tributaries which generally represeht 1

through 3° order streams generally had peak daily mean pematures less than@7°C, which would define them

as coldwater (Lyons, et. al., 2009). Likewise, Brewery Creek and the headwaters of Mineral Point Branch also had
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maximum mean temperatures below that same threshaoldineral Point Branch at CTH QQ, detveam of

Ludden Lake, had the highest water temperatures with daily mean temperatures routinely in excesS©f 84.6

warm (lbid). Further downstream at North Oak Park Road and at CTH O, temperatures were more moderate, but
still exceeded coelvarm towarm temperatures. Other major systems such as Laxey Creek, Pedler Creek, Sudan
Branch and Rock Branch have mean water temperatures that fall in the cool transitional fidreygemperature

data portrayedn this study is informative; however, the streaand temperature model is based on 20 years of
annualtemperature.While variations from the modeled results or predicted stream community may arise for one
or more analyzed year within a given study, the model verification process incorporating fishonmesults,

extreme temperature datasets, and additional site specific information provide greater weight for the final natural
community validation or recommended change process.

Sudan Branch, Wisconsin.
Photos by James Amrhein, Wisconsin DNR.
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